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This is a preliminary report on what one can learn from measuremenﬁs'.
~using Mike Shea's multiwire profile monitors. One is installed behind
the momentum-analyzing magnet in the 200-~MeV transport line and ancther
(W4} is near the upstream end of MH~50 (the last horizontal benﬁi-in e
" the 8-GeV transport line. Several additional monitors of the same type
are now being installed in the 8~GeV line and they will provide inval-
wable infeormation on the beam emittance and the tuning of the transport

line.

{A) Momentum Spread of the Beam from Linac

The thickness of each wire is ~2 mils and the distance 18§ ~23 mils
{(corresponding to 0.02% in Ap/p). The monitor gets the momentum dis-
tribution integrated over one pulse. The previous scanner gave a pic-
ture which is a composite of many pulses. Fig. 1 is a typicai example

.'éf many pictures taken on November 2. The beam current was ~40 mA.
Unfortunately, the beam emittance was not measured simultaneouSng.__
However, one can make the following (somewhat conservative) @stimate.
assuming Gaussian distributions in (x, x') phase space as well as in

Ap/p.

ne, = Area in {x,x') phase space occupied by 90% of the beam.

Ap/p = Total momentum widih containing 90% cf the beam.

AT = Corresponding energy spread.
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e (rm-nrad) 4p/p(307%) AT (keV)
0 1.76 652
7.5 1.50 556
10 1.40 519
12.5 1.28 474
15 1.16 430

It is most likely that the beam emittance was such that
TE = 107 mm-mrad.

These values of Ap/p are consistent with the result obtained from the
pulse debunching in the booster,

Ap/p (total) = (0.9~1.6) x 107°.
The fluctuation of the central momentumicf the-beam from pulse to pulse
is at most 0.3 x 1077

in the booster at injection is. .

so that the combined momentum spread of the bean

Ap/p (total) 52 x 18"3*
At higher currents (270 mA), one expects ~50% increase in Ap/p due
to space-charge forces. A conservative but not-too-unrealistic

estimate is then
Ap/p (tetal)_ﬁB-xflOi3 {speculation)

which should be compared with the design specification (White Book)

3

Ap/p (total) = 3.2 x 10 ° (2600 keV).

We tend to forget that the value often guoted (1.6 x 16”3} ig with ' a
debuncher. It is too much to expect this value at ~70 mA without a

debuncher.

(B} Beam Emittance at 7.2 GeV

Another example of results from the multiwire monitor is shown
in Fig. 2. The wire thickness is 1/16 inch and the distance between
wires ig 1/8 dnch. The horizontal emittance here should be twice
(or more} as large as the vertical emittance (two-turn iniection).
Again, asguming CGaussian distributions in phase space, we find

{emlittance 7¢_ and me )
b Y
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(50~80) x 107 ° m®,

i

Exgx
B = (12~15) % 1077 m*.

vy
Effects of momentum dispersions are very small {(S10%).
The following discussions are based on speculationg ag well as
on computations.
1y if the tuning of the 8~GeV line is perfect,
ﬁx = 50m. &y = 2%m
so. thab
e, = {lﬁlﬁﬁiw-mmLmraéf:.and:;-we§ﬁw iﬂfﬂwﬁpﬁgﬁ mmrad.
At 200 GeV, we should have
ne = {0.04~0.064)r mum-nirad and ﬁay = [, 0L6~.020) r mm~mrad.

These should be compared with the result of recent measureménts

by F. Hornstra,

it

TE

- C 0 14w mut-mrad and wey = {,087 mue-mrad.

2} If we take Hornstra'a valuss and scals to 7.2 GeV,

re, = 3. 487 mmemrad and re, = 1.997 mm-mrad.

4

This means

B, = (14.4~23.0)m = and B, = (6.0~7.5) m.

The degree of mismatching is simply too large to be real.
3}  Suppose. power supply #205 (MQ~03) is off by ~15%. Then

i

X

it

(0.84~1. 34y mmr-nrad at 7.2 GeV

= {0.03~0.05)1 mm-uwrad at 200 Gev
since there is practically no mismatching horizontally.
On the other hand, the vertical emittance increases by &
factor ~2:5 due to wmismatching st that

e, = (0.6~0.74)r mm-mrad at 7.2 GeV
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makes

we o= (0. 06~0.074)Yy mmetirad at 200 Gev.

Only conclusion that can be made at this time is:
1) Beam emittance (normalized) grows in both directions by
a factor »2 in the nmain ring {(residual gas, coupling,
internal target?), or,
2} The mismatehing due to erronsous tuning of 8-GeV line is
guch that the effective beam emittance in the main ring
iz larger by a factor »2 compared to ths feal beam emittance,

or, most likely.

3y Both.
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